GABAA-receptor expressed from rat brain alpha- and beta-subunit cDNAs displays potentiation by benzodiazepine receptor ligands.
In mammalian brain, the activation of GABAA-receptors is associated with the opening of chloride channels, whose function can be allosterically modulated by drugs, in particular by ligands of the benzodiazepine receptor. Agonistic ligands potentiate while inverse agonists reduce the efficiency of GABA. We have cloned cDNAs encoding alpha 1- and beta 1-subunits of the GABAA-receptor from rat brain. When the corresponding RNAs were co-expressed in Xenopus oocytes. GABA-induced currents were recorded which were inhibited by bicuculline and potentiated by pentobarbital. GABA activated the channel in a weakly cooperative manner. Furthermore, the GABA-response was modulated by benzodiazepine receptor ligands. However, not only various agonists but also the antagonist flumazenil and the inverse agonist DMCM potentiated the GABA-response. Thus, alpha 1- and beta 1-subunits are sufficient to form GABAA-receptors which contain benzodiazepine binding sites, although in a functionally restricted form.